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Abstract 
Nowadays is required preserve the landscapes and their traditional management techniques by applying the principles of dynamic 
conservation - that is, take advantage of these techniques for the sustainable development - making so the traditional rural landscape 
the engine of the development. 
In the Loess Plateau, it is carrying on a development project that is a good example of sustainable political management and 
conservation of soils that takes into account the preservation of local traditions (cultural, architectural, agricultural, etc.).  
A project that is a test pattern of development of agricultural landscape compatible with the need of the conservation of cultural 
heritage. 
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1. Introduction 
Inhabit the Earth is the fundamental link that humankind, since its appearance, has with the world and from the 
earth - in the earth - mankind has always found his livelihood.  
Aware of this important link between humankind and Earth, is necessary rethink about the human settlements that 
in their own design must return to confront themselves with the natural data, finding in the geographical elements the 
reason of their shapes. 
In ancient times, humans dwelled into caves and lived in the woods; the grooves of the earth's surface were the first 
shelters offered to humans [1]. 
The earthen dwellings were the first stage of human civilization, the most immediate evolution from the prehistoric 
shelters in natural caves and caverns, the first attention-seeking human behaviour, will of leadership on the surrounding 
environment subtended not by a logic of abuse but of adaptation to the local climatic and cultural needs of a specific 
context. 
The world is full of sites [2] that retain almost intact the ancestral link "mankind-nature-culture", today seriously in 
crisis, which give us back the complexity of relationships that people establish both among themselves and with the 
physical and geographical environment [3]. 
Here then earthen architecture takes on a key role in the construction of the territory in an intimate relationship with 
nature: in this architecture, the natural element becomes a built fact. 
The soil should be seen, therefore, in its dual importance for the sustenance of man:  
1. it is the substrate that generates life, giving nourishment to plants and animals (and humans);  
2. It hosts life, giving dwelling. 
Urban sprawl and overbuilding are among the major causes of the soils consumption to which are added erosion 
(genetic and mechanical) and the advance of deserts. 
The FAO announced for the 2015 the “International Year of the Soils” [4] that will increase awareness about the 
crucial role that soils have for the mankind existence and to ensure food requirement. 
Similarly, the "Global Soil Week" promoted in Berlin, configure itself as a platform for discussion and debate 
among the various stakeholders and actors with the aim of implement a sustainable soil management and a responsible 
land governance worldwide [5]. 
Surprising is the fact that in the Universal Exposition "Feeding the Planet, Energy for Life" that will be open in 
Milan on May 1, 2015 the soil has no place [6]. 
Took cognizance of the key role that soils play in the international contemporary debate, appears necessary to 
preserve landscapes and their traditional management techniques by applying the principles of dynamic conservation, 
that is, take advantage of these techniques for the sustainable development -with direct and indirect benefits for the 
population- making so the traditional rural landscape the engine of the development [7]. 
The European Landscape Convention defines the landscape as "an area, as perceived by people, whose character is 
the result of the action and interaction of natural and/or human factors" emphasizing its dynamic nature [8]. 
The landscape is therefore an open work, never definitively concluded, an incessant becoming. 
How to preserve, therefore, a "changeable object" without being an obstacle to a necessary sustainable 
development? 
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2. Loess Plateau Watershed Rehabilitation Project: a sustainable dynamic conservation approach  
In northern China, in the Loess Plateau, it is carrying on a development project that is a good example of sustainable 
political management and conservation of soils that takes into account the preservation of local traditions (cultural, 
architectural, agricultural, etc.).  
Considered by historians and geographers the second place on Earth where humans began to practice agriculture, 
the "cradle of Chinese civilization" that gave birth to the dynasties Han, Qin and Tang, studies and researches have 
demonstrate that in past this area was a rich and fertile unspoiled ecosystem [9]. Deforestation used to make way for 
crops has exposed the fragile terrain of the Loess to the wind and rain causing erosion. The removal of plant cover has 
destroyed the natural cycle of fertility interrupting at the same time the capacity of absorption of the water in the soil 
during the rains. 
The mankind has so altered this area to make it the "most highly erodible soil of the Earth" [10].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Soil erosion and the serious and extensive environmental degradation caused by people in this area have inevitably 
led the villagers to the poverty with the consequent and progressive abandonment of this area. 
To deal with this emergency in 1995 was launched the "Loess Plateau Watershed Rehabilitation Project", the result 
of a joint effort between The World Bank and the Chinese government [11]. 
The project has involved a team of experts (Chinese and foreign) and the inhabitants in the reorganization and 
restructuring of the local practices in land use - farming and livestock holdings -  in order to minimize the causes of 
alteration of the ecosystem.  
The results obtained demonstrate that is possible to rehabilitate large damaged ecosystems and that is therefore 
possible mitigate the climate change induced by the mankind destruction (as well as many other problems) pursuing a 
dynamic conservation approach that defines strategies and tools for a sustainable land management in balance with 
the protection as well the development requirements.   
Fig.  1 Loess Plateau, map.  
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Fig.  2  (a.1) (b.1) (c.1) Loess Plateau: Early September, 1995;          (a.2) (b.2) (c.2) Loess Plateau: Early September, 2009; 
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3. Yáodòng cave-dwellings: typology 
The peculiar characteristics of the soil in Loess Plateau (a porous and waterproof soil, consisting primarily of fine 
quartz, structurally uniform, which permits ease when digging and creates stable structures warding off subsidence 
and collapses) have permitted the development of cave-dwellings known as yáodòng [12], an ancient model of living 
related to that group of structures called "architectures of subtraction" because obtained by extracting material from 
an existing volume. 
Yáodòng differ for the manner of their construction in two basic types whose execution logic is subtended to the 
intrinsic characteristics of the environment in which they are built. 
In flat areas we can find the "sunken courtyard-type".  
The yáodòng is built with an underground structure that develops from ground level down, deep down. In this 
quadrangular patio dug vertically into the ground, the residential rooms have their opening, built continuing the 
excavation in the horizontal direction. 
Along the hills we can find the "cliffside-type".  
In this case the yáodòng is built over the ground level by digging the ground in the horizontal direction of the hills' 
walls. Often this solution founds settlements in tiered structure. 
In addition to these two basic types we can find a further typological solution, the “vaulted cave dwellings – type” 
or “stand-alone” type, a hybrid that is the result of an "additive act".  
In this yáodòng type, bricks or stones are used to build the typical arch structure subsequently covered on the outside 
from the ground in order to obtain a thick flat roof.  
This type could be originated by the constant search for better solutions or simply by a choice to switch from a dug 
architecture to a built architecture, from hidden to visible, from the underground to the surface.  
It is also possible that this typology is the result of an adjustment to the geological instability of the ground: it is 
estimated that during the Shaanxi Earthquake [13] (which took place on January 23, 1556, has affected more than 97 
counties in the provinces of Shaanxi, Shanxi, Henan, Gansu, Hebei, Shandong, Hubei, Hunan, Jiangsu and Anhui with 
a magnitude 8) 830.000 people were killed because of the collapse of the caves [14]. 
How the knowledge and preservation of earthen architectures, specifically the Chinese yáodòng, can orient 
positively the sustainable development policies and planning? 
How these architectures can be salvific in relation to the soils consumption problem? 
The answers must be found in the raison d'être of these buildings that bring within the ancestral link between 
mankind and territory, between architecture and agriculture and that represent nowadays a bridge between tradition 
and development. 
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Fig.  3 "sunken courtyard-type" Yáodòng in Xia Jia village 
Fig.  5 “stand alone-type” Yáodòng in Zhaidan 
Fig.  4 "cliffside-type" Yáodòng in Yan’an  
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4. The sustainable built environment of yáodòng cave-dwellings: tradition and new perspective of living 
The advantages offered by a yáodòng are many and range from the undeniable aesthetic qualities to those 
ecological. 
First of all, because of their inground conformation, do not occupy farm acreage. 
Secondly these architectures are "Green" and therefore sustainable. 
The earth is a material 100% environmentally friendly: it is not produced or transported. It is ready to use and 
requires minimal handling to. At the time of the demolition of the building, the earth returns to the place from which 
it was removed and can be recycled endlessly. 
The rooms derived from the excavation can be constantly customized with the addition of niches or new rooms. 
Furthermore the spaces created into the earth may benefit from a constant hygrometric balance so that they can be 
warm in winter and cool in summer. 
The yáodòng typology is regarded today as an exclusive domain of the poorest people. 
The rapid economic growth of China made it possible the movement of people into new concrete structures with 
the resulting increase in energy consumption and pollution as well as the exploitation of farmland, with devastating 
impacts on the natural ecosystem. 
The real risk is that the traditional constructive techniques are lost forever within a few years and nothing remains 
of yáodòng. 
In the contemporary China, the implacable rules of industrialization and urbanization have broken the existing 
balance in the countryside and transformed the entire social structure. 
China is proceeding with a radical plan to move 250 million of rural residents in new cities over the next 12 years 
[15]. 
The new Premier, Li Keqiang, has indicated in his inaugural press conference that urbanization is one of its 
priorities: a strategy intent to find new markets and thus create new classes of consumers. 
In effect, according to the statements of the vice director of the Institute of World Economics and Politics of the 
Chinese Academy of Social Sciences, Li Xiangyang, if the Chinese people that now lives in rural areas - where it does 
not consume - starts to consume, growth is inevitable. 
Here then is that in this scenario the territory, which should be the result of a dialogue, a relationship between 
mankind-nature-culture, becomes mere technical support for activities and functions imposed by an internal 
speculative context, more and more independent from the relations with the place and its traditions. 
In a country, therefore, where the metropolis swallows places and where several thousand years old villages are 
demolished without too much noise, is essential to pay attention to this fragile cultural heritage highly at risk. 
In December 2013, President Xi Jinping in his speech has referred to the "conservation of historic rural landscapes" 
and said that the traditional villages are part of a "memorable nostalgia".  
To preserve the traditional villages is therefore necessary to raise the living standards of the rural areas. To this end, 
Premier Li Keqiang issued instructions that incites inclusion of farmers in the preservation process. The wishes and 
needs of farmers must be respected as well as is necessary preserve the character of the villages in one's own traditional 
culture [16]. 
The conservation of cultural and environmental heritage, nowadays, must be faced in a sustainable manner, with a 
holistic approach that take into account of environmental, cultural, social, technological and economic aspects in order 
to mitigate the negative effects on the territory and the city. 
5. The new generation of yáodòng cave-dwellings  
Influenced by the principles of inclusion, innovation and social responsibility, in recent years we have witnessed to 
the emergence of a new generation of yáodòng that in the respect local traditions offer modern living standards in low-
cost housing [17]. 
Starting with a pilot project of 85 houses in Zaoyuan village (1996-2001) built by families using self-help 
construction methods the project has now seen an exponential growth of this new type of housing. 
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This project established a new model house for the rural population that is connected to local and traditional roots, 
but that meets changing social and economic circumstances and expectations, improving and solving the problems of 
the traditional typology.  
For example: it was used a two-storey construction rather than single-storey in order to increase the amount of 
functional space available;  
The use of innovative solar energy systems and natural ventilation methods reduce to minimum the energy 
consumption for heating, ventilation and air conditioning;  
the south orientation of the arched openings in conjunction with the use of earth sheltering building methods on top 
of the traditional arch construction -in order to increase the thermal stability-, reduce the need for internal heating;  
The earth sheltering nature of the design means that even at external temperatures of -20°C, the internal temperature 
can be maintained at 10°C, with only the use of a traditional kang (stone bed linked to an internal stove). Old style 
yáodòng dwellings consume 15 kg of coal per m2 for heating; new concrete houses require 25 kg, whilst new yáodòng 
dwellings require 0-5 kg.  
The project has resulted in CO2 savings and minimisation of pollution from the construction process through the 
use of existing terrain and minimal construction materials;  
Lastly the new yáodòng are built into hill terraces on land that is infertile or hard to farm, thus maintaining the 
amount of land available for agriculture. 
The exploitation of the subsoil, where possible, reduces the impact on the natural world thus bringing mankind and 
nature at the same level and thus restoring the cosmic balance so dear to the Chinese tradition. 
The ecological insight of Malcolm Wells "No Where to go but down" who in the 60's wrote the manifesto of 
underground architecture [18], in China was well clear a long time ago. Unfortunate that during the evolution this 
ecological insight has been lost. 
 
6. Conclusion 
The commitment of this country to pursue a sustainable development - which must necessarily pass under the 
policies for the protection of cultural and environmental heritage -, is an important test bed from which it will be 
possible obtain winning ideas and policies that in the respect of conservation can make development and planning of 
the agricultural landscape a growth model compatible with the need of the preservation of the heritage, with benefits 
both for the heritage and for the community. 
Fig.  7 The New Generation of Yaodong Cave Dwellings Fig.  6 The New Generation of Yaodong Cave Dwellings 
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